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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the microscope which is applied to a microscope, 
especially enabled it to conduct easily visual inspection of tabular samples, such as a large-sized liquid 
crystal substrate. 
[0002] 

[Description of the Prior Art] Enlargement of a display screen and high resolving-ization are 
progressing, and a word processor, a personal computer, and a mounted liquid crystal television laptop 
in recent years require a high product precision, while also enlarging the liquid crystal display substrate 
which constitutes a part for a display. For this reason, the microscope which has the stage in which one 
side can also lay a big tabular sample 400mm or more is needed for the visual inspection of a product. 
On the other hand, in order to inspect the condition of a large-sized tabular sample like the wafer used 
also in a semi-conductor production process, or the reticle for exposure, various development also of the 
microscope in consideration of handling of a sample etc. is carried out. 

[0003] Drawing 4 and drawing 5 are the side elevations and top views having shown this conventional 
kind of checking microscope. In this drawing, the sign 50 shows the base, and on the stable activity table 
T, this base 50 holds a horizontal and is installed. Moreover, installation immobilization of the stage 51 
is carried out on the top face of the base 50. This stage 5 1 can be made to slide in the rectangular 
direction of X and Y shaft orientations, and carries out rough inching of the location of the sample 52 set 
on the stage 5 1 . 

[0004] On the other hand, as a stage 51 is straddled above this stage 51, the gate type arm 53 is 
constructed. As shown in drawing 5 as the configuration, a flat surface configuration support the weight 
of the body 55 of a microscope in the gate type configuration which consist an abbreviation Y shape to 
which the biped section be located in the edge of the base 50 of level **** 53a of a long level span, 
slanting beam 53b located in the ends, and short column section 53c which be a supporter as shown in 
nothing and drawing 5 . At this time, the body 55 of a microscope is supported by the arm 53 in the state 
of a cantilever possible [ rise and fall ] by the elevator style 54 for focusing, and goes up and down by 
actuation of the elevator style 54 for focusing. 

[0005] Moreover, the objective lens 56 which observes the samples 52, such as a substrate with which 
the body 55 of a microscope was laid on the stage 51, two or more objective lenses 56 - holding - 
motor operation - a lens - with the switchable electric revolver unit 57 The reflected illumination 
equipment 58 which illuminates a sample side through an objective lens 56, The extended relay lens- 
barrel 60 which holds the relay optical system A2 extended to the location of the lens-barrel 59 for 
observation in which the angle of deviation of the beam of light is carried out, and it is further located 
above base 50 edge so that it may become a water Hiramitsu line suitable for Y shaft orientations of a 
stage 51 about the vertical optical axis Al of the image formation beam of light from an objective lens 
56, It consists of lens-barrels 59 for observation which were attached at the head of this extended relay 
lens-barrel 60, and were equipped with the ocular 61 . Therefore, by the body 55 of a microscope, the 
vertical optical axis Al from an objective lens 56 is set up so that the angle of deviation is carried out to 
a right angle with the prism or reflecting mirror which is not illustrated, it may be led to the water 
Hiramitsu shaft A2 of relay optical system, the angle of deviation may be carried out to a right angle 


http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 


3/4/06 


JP,05-323201,A [DETAILED DESCRIPTION] 


Page 2 of 5 


towards the upper part with the prism or reflecting mirror which is not illustrated further and incidence 

may be carried out to an ocular 61 via the inside of the lens-barrel 59 for observation. 

[0006] 

[Problem(s) to be Solved by the Invention] By the way, since the stage 5 1 in which that sample can be 
laid must be formed on the base 50 in order to inspect a more large-sized sample, by the body 55 of a 
microscope constituted as mentioned above, in proportion to the magnitude of a stage 5 1 , the optical 
path length of relay optical system also becomes long, and the die length of the extended relay lens- 
barrel 60 which holds this relay optical system also becomes long according to this. 
[0007] moreover, the above-mentioned body 55 of a microscope — the extended relay lens-barrel 60 ~ 
in a mid gear, it is mostly supported through the elevator style 54 for focusing, the lens-barrel 59 for 
observation is attached in the end of the extended relay lens-barrel 60, and reflected illumination 
equipment 58 and the electric revolver unit 57 are connected with the other end. Since weight is larger 
than the lens-barrel 59 for observation, these were made into structure whose center-of-gravity location 
of the body 55 of a microscope corresponds with a support location mostly, and maintain balance as a 
whole structure system. 

[0008] However, while the level beam of an arm tends to bend a structure system horizontal 
comparatively long in this way since [ of a level beam ] one point is mostly supported with the mid gear, 
and being remarkably influenced of the bending, to extraneous vibration, such as usual state jogging 
under the environment which surround the oscillation generated at the time of the activity at the time of 
stage migration etc., and a laboratory, it is sensitive and the body of a microscope supported by the arm 
is easy to vibrate. For this reason, a microscope image shakes at the time of observation, image gap of an 
observation image arises, and there is a problem that trouble occurs in inspection. 
[0009] Moreover, since the body of a microscope with weight is supported by the elevator style for 
focusing which is moving-part material, it is necessary to add a lock device etc. to the elevator style for 
focusing so that the body of a microscope may not descend with a self- weight at the time of observation 
etc., and a structure top and the problem that it is complicated and operability also worsens are 
produced. 

[0010] Then, it is in the object of this invention offering the microscope of the structure which can 
cancel the trouble which the Prior art mentioned above has, and can make effect of an oscillation etc. 
small at the time of microscope actuation. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned object, it is fixed on a pedestal 
and this pedestal and this invention meets a predetermined advice member. A movable stage, The gate 
type arm constructed so that it might fix to said pedestal and said stage might be straddled, The objective 
lens which carries out focusing to the sample which was supported possible [ rise and fall ] by the 
elevator style for focusing which fixed on this arm, and was laid on said stage, In the microscope 
equipped with the deflection optical system which deflects the image formation beam of light from this 
objective lens in the predetermined direction, and the relay optical system which extends the optical path 
deflected by this deflection optical system, and is led to the lens-barrel optical system for observation, 
said gate type arm is characterized by making a curvilinear arch configuration. 
[0012] As for said gate type arm, at this time, it is desirable that the lens-barrel for observation which 
the arch configuration of radii is attached in the extended relay lens-barrel of nothing and these radii 
which the lifting and holding of said elevator style for focusing are mostly carried put to a top-most- 
vertices location, and holds said relay optical system by the longitudinal direction in one, and holds said 
lens-barrel optical system for observation is attached to an arm body direct picking. 
[0013] 

[Function] Since according to this invention the gate type arm which supports a microscope was made , 
into the curvilinear arch configuration, it constructed so that said stage might be straddled, and it fixed 
based on the leg, while being-abie-to-press down the bending moment generated in the span center 
section of the arm to the minimum and being able to prevent this from almost producing bending, effect 
of extraneous vibration can be made into the minimum. 

[0014] Moreover, while member thickness can be made thin as the bending moment is not generated, 
and the stress condition of an arm changes into the condition of having been stabilized, by making said 
especially gate type arm into a radii arch configuration Furthermore, said extended relay lens-barrel in 
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[ an arm ] one to a longitudinal direction by [ of said radii ] having attached the lens-barrel for 
installation and observation on the direct arm body by carrying out the lifting and holding of said 
elevator style for focusing to a top-most- vertices location independently mostly said elevator style for 
focusing, and said reflected illumination equipment - an arm, since it can support mostly in a center-of- 
gravity location, and this elevator style for focusing and an extended relay lens-barrel are separated and 
it can fix to an arm The structure system which the body of a microscope ******stoan arm and does 
not have the section can be taken, at the time of the extraneous vibration which acts on the body of a 
microscope, or observation, the oscillation generated from the moving part of the microscope itself can 
be removed, and image gap of an observation image can be prevented. 
[0015] 

[Example] Hereafter, one example of the microscope by this invention is explained with reference to 
drawing 1 and drawing 2 . Drawing 1 shows the side elevation of the microscope by this invention. In 
this drawing, the sign 1 shows the base, and on the activity table T, this base 1 holds a horizontal and is 
installed. In this example, this activity table T has equipped the interior with vibration removal devices, 
such as an air servo, and can intercept extraneous vibration now according to this vibration removal 
device. Moreover, in this base 1, the light source for lighting and its stabilizer are held, and the 
illumination light can be derived now through the fiber optic cable which does not illustrate even the 
reflected illumination equipment 3 with which right above [ of the body of a microscope / objective lens 
2 ] was equipped. In addition, it combines in the base 1, transmitted illumination equipment is also 
equipped, and a substrate can be observed now according to both illumination systems. 
[0016] Furthermore, installation immobilization of the stage 4 is carried out on the top face of this base 
1 . The sample holder which is not illustrated is attached on this stage 4, and tabular samples, such as a 
liquid crystal substrate which is an object for observation, can be fixed now to a predetermined location 
with this sample holder. Moreover, a stage 4 is laid possible [ a slide ] on X which intersects 
perpendicularly, the advice rail 5 arranged two-layer [ of Y shaft orientations ], and 6, and it moves on it 
with the manual handle and manual DC motor which are not illustrated. 

[0017] On the other hand, as a stage 4 is straddled towards back from the front- face side by the side of 
an observer, the gate type arm 7 is constructed. Almost perpendicular side-attachment-wall 7c of a soffit 
is constituted for the radii configuration where a big radius is loose, through the rubbing part of the 
small radius of curvature of nothing and shoulder 7b, gate type applying [ this / 7 ] it to both shoulder 7b 
from span center-section 7a in accordance with Y shaft orientations of an above-mentioned stage. And it 
is fixed with the screw which is not illustrated at the base 1 in the soffit of side-attachment- wall 7c. 
Moreover, it is making rough-elbowed [ to which side-attachment- wall 7c is located in the both ends of 
the base 1 as shown in drawing 2 as a flat-surface configuration ]. In addition, even if the flat-surface 
configuration of this gate type arm is making V typeface or the Y shape, it is satisfactory in any way on 
structure. 

[0018] Moreover, the arm 7 of this example is manufactured with the aluminum alloy casting of one 
apparatus, and the thickness of the member of the part which constitutes shell is designed by about 
12mm in thickness. Moreover, as shown in drawing 1 , the rib of predetermined width of face is formed 
in 7d of end faces. 

[0019] The objective lens 2 which, on the other hand, observes the tabular sample by which the 
configuration member of the microscope optical system 10 was laid on the stage 4, two or more 
objective lenses 2 - holding - motor operation - a lens - with the switchable electric revolver unit 1 1 
The extended relay lens-barrel 14 which holds the relay optical system A2 which extends the vertical 
optical axis Al of the reflected illumination equipment 3 which illuminates a sample side through an 
objective lens 2, and the image formation beam of light from an objective lens 2 to the location of the 
lens-barrel 1 3 for observation in which it is further located above arm 7 edge, It is connected at the head 
of this extended relay lens-barrel 14, and consists of lens-barrels 13 for observation which were fixed to 
the arm upper part and equipped with the ocular 12. 

[0020] among these, reflected illumination equipment 3 and the electric revolver unit 1 1 connected with 
this reflected illumination equipment 3 — the elevator style 15 for focusing — minding ~ an arm 7 — 
lifting and holding are mostly carried out from the center position, reflected illumination equipment 3 is 
held in housing of a rectangular parallelepiped configuration, as shown in drawing 1 and drawing 2 — 
having ~ this housing - it hangs to a mid gear mostly, a point is established, and smooth rise and fall are 
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attained to actuation of the elevator style 15 for focusing. It is reflected towards an objective lens 2 by 
the half mirror which was installed in the right above location of an objective lens 2 and which is not 
illustrated, and the illumination light drawn through the optical fiber from the light source which is not 
illustrated in the base 1 as a function of reflected illumination equipment 3 illuminates a sample via the 
inside of an objective lens 2. 

[0021] Moreover, the elevator style 15 for focusing can consist of container liner section 15b which 
fixed to the arm 7 side which becomes outer case section 15a which fixed to the reflected illumination 
equipment 3 side, this outer case section 1 5a, and an embedded structure, and can make it go up and 
down outer case section 15a through the actuation transfer sections, such as a gear train, with the DC 
motor which was held in container liner section 15b and which is not illustrated. Moreover, the lens- 
barrel 16 which the vertical optical axis Al of the image formation beam of light from an objective lens 
2 passes is also a nest type, and while outer case section 16a moves up and down, and the whole 
expands and contracts freely and being able to set up the tube length freely, the periphery of container 
liner section 1 5b is equipped with the ring-like blind member so that the stray light from the outside can 
be intercepted. 

[0022] further - an intersection near [ with arm mid-gear 7a of the right above of the lens-barrel 16 of 
the vertical optical axis Al ] — an optical path — the prism system 20 which constitutes switchable 
deflection optical system is equipped. Total reflection angle-of-deviation prism 20A which this prism 
system 20 turns an optical axis to the lens-barrel 13 for observation, and carries out the angle of 
deviation, The half mirror which divides the beam of light from an objective lens 2 into the beam of 
light to **** 21 for photographs in which it was prepared by mid-gear 7a of an arm 7, and the beam of 
light to the lens-barrel 13 for observation by predetermined split ratio (not shown), It consists of cylinder 
glass (not shown) for passing the laser beam of the laser repair ring equipment which is not illustrated 
which is installed in the location of **** 21 for photographs, and performs restoration of a liquid crystal 
substrate front face. These prism can be easily changed with a change lever 22. 

[0023] Here, the configuration of the observation optical system which carries out the angle of deviation 
of the optical axis by total reflection angle-of-deviation prism among the above-mentioned prism 
systems 20, and is observed by the lens-barrel 13 for observation is explained to an example. The image 
formation beam of light of the pair object image from an objective lens 2 passes the half mirror which is 
not illustrated in reflected illumination equipment 3, and as 1st angle-of-deviation prism 20 A equivalent 
to the total reflection angle-of-deviation prism of the prism system 20 showed to drawing 1 and drawing 
2 , the angle of deviation is carried out by deflection angle alpha** and angle-of-depression beta**. In 
order to extend this observation optical path by which the angle of deviation was carried out to the 
location of the lens-barrel 13 for observation fiirthermore, the extended relay lens-barrel 14 has fixed in 
one along the underside of an arm 7. Two or more relay lens groups are held in the interior of this 
extended relay lens-barrel 14, and the relay optical system of a predetermined medium scale factor is 
constituted. The angle of deviation of the beam of light with which the optical path was extended 
according to this relay optical system is carried out to the vertical upper part by the 2nd angle-of- 
deviation prism 23 further arranged at the edge of the extended relay lens-barrel 14, it passes the lens- 
barrel 13 for observation, and results in an ocular 12. It is observable as an observation image expanded 
in the ocular 12 in which the pair object image in the objective lens 2 of a stage 4 which is in a mid gear 
mostly was prepared by this in base 1 end position. 

[0024] Step 7e is formed in a part of arm 7, and the lens-barrel 13 for observation is being directly fixed 
to this step 7e. The eye point of an ocular 12 can be made low by this, and an operator can inspect a 
substrate etc. with an easy position. It is desirable to determine the arch radius of an ami 7 in 
consideration of the optical distance which set up beforehand the height of the eye point of the ocular 12 
from base 1 underside based on data, such as an operator's form, at this time, and has become settled in 
each optical system. 

[0025] If radius of curvature is enlarged so that an arch part may become comparatively flat, since the 
elevating length of an objective lens 2 will become small, as for the radius of curvature, it is desirable to 
set up in consideration of the arrangement tooth space of the electric revolver unit 1 1 of reflected 
illumination equipment 3 or an objective lens 2. Moreover, the configuration is not limited to a radii 
arch and may apply various kinds of secondary curves, such as a part of flat ellipse. 
[0026] Thus, the oscillation from the moving part generated at the time of actuation can make hard to 
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spread in other structure systems of a microscope, since the arm 7 was formed in the shape of a radii 
arch in this example and the elevator style 15 for focusing, the extended relay lens-barrel 14, and the 
lens-barrel 13 for observation were independently attached in this arch, respectively the structure system 
added to an arm 7. 

[0027] Moreover, as a configuration of an arm 7, it is good not only for an above-mentioned arch but a 
2-way also as the shape of dome shape which has curvature. Drawing 3 is outline configuration drawing 
of the arm 7 shown in order to compare the shape of an arch configuration and dome shape. This 
drawing (a) shows the arm 7 of the arch configuration shown in the above-mentioned example, and even 
if it covers this drawing (b) over above-mentioned X shaft orientations, it is carrying out the shape of 
dome shape which has curvature. Since the reinforcement as shell increases by making it the shape of 
such dome shape, lightweight-ization of arm 7 member can be attained. 

[0028] In addition, if it is the device in which rise-and-fall actuation stabilized not only in the tubed nest 
type as structure of the elevator style 15 for focusing attached in the arm 7 can be performed, it is not 
necessary to say that the elevator style of various structures is employable. Moreover, although prism is 
used as an optical-axis angle-of-deviation means, as long as the same operation is acquired with a 
substitute reflecting mirror etc., they may be incorporated and optical system may be constituted. 
[0029] 

[Effect of the Invention] Since the microscope component part was independently fixed to the arm, 
respectively while according to this invention being able to raise the rigidity of an arm and being able to 
attain lightweight-ization of an equipment member by making into a curvilinear arch configuration the 
arm which supports the body of a microscope so that clearly from the above explanation, it becomes the 
structure where the whole structure system itself cannot become a vibration source easily, and 
effectiveness — it is hard coming to also spread extraneous vibration — is done so. 


[Translation done.] 
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